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tV\ 7H^J g^SHHl 20IQ. g«ffl ( S 3^B»*21 §3" SB 3! 

SflM 5St 20IQ. 

AIM-oS OIBs QSa^j g^aS WUCH £QWS 23 (VLSI) 7I^2J 7ia § SKJOIQ. OlEi 
tt 7|#2J ££Oil OSSIS! #£SS*fe S^L HIOL EE], LFE DWRSSe Sfl&lfe H£ 
gd|2J 7H^2J g&Shg 0|g -4«:3g*2| <yg7fe**«g£ VLSI2J ^SDil DH$ SfislOI, 

SIS g7f a ?H93°! 715 9 D0I2J 'BflM 31^32! g**g D|*IQ, 

swdis ^ei°j sei 712- »*rs w=?m *ss>fe s#32! areioich zwash pvo aisoi 

XI 7101 § ££g Sol IT«of£ §=*2| fiSSHi 0171 Al U!Of£| HIQW # 

2 £|7| SOU bSSQ. B»*|2£, 1999!d 33 2S»5 e#EI(Mosely)0il7i| «Oia ggOl 'XI 

£ S3 §*r» s§ a 5WKLW TEMPERATURE metal IZAT ION INTEGRATE metallization process and 
APPARATUS) f 2! OR WH *il 5,877;087:z a tfV«8 22 fl 08/792,29221(2^ g W9HAI S 

2t»ofl 7HAia uhsh mi. as g^a- ss^ sni as mots sgshE^ ^saaa. 



OHMS *, «2»2| Al(££= CVO Cu) £g#0| 79*011 Af OtfiS «M *12£ICHAL □ *iOfl 

PVO AI(£E= PVO Cu)S0| SSEIE^ SO. Dl*; PVD Al(£E£ PVD Cu)#0| 013 CHI *«S CVO Ai(£E^ 
CVD Gu)# gttl Al.(££ Cu)2j gSS Oim°J S£OflA) i^!CK Oiae* 73S 23 g^th S§c £9 
3££ CVD/PVD Al(££^ CuJM 

IMWEh QEItt ^2- 23 S^SF £§0| 7W5 S^g^ UH2 :0.2mm OI&SJ Z»32| OIAJI 

qi^iCHI CHofi BragOfe gOIQ. HH<3 23 SIS 'SOHHIAI B^I7h 

SEIOI ?HHH AJEi ^1 ^I^B 450r(HIAi 30^ gei" UK 73 

^XilgH. 37W2J g^ISl BTjfAIZJCF. S»H, Ti/TINS^ mO\*m MoHEJH 

25(5, 450-C)0||A| AIjII- SiSti- ^2^ohOI TiAl.M SStO. TIAL7I- 7H^2| ^»Oii 

°e Aj^oi S^SCh. 1«H, g^S7| 71^ g*TWI TiN# 
^ i^3SM ±S ai^ai M^gg tl-StlCK £-£S SSWIAI, OlEitt ^^1^ gO|5h>il 

=^EIOiAI Al^g ^lE+Q. S!HL g^S7j " S^MS Afgf^ TiNBJ 71^ 
;H^£] ^» AfOil HIH13 TiN#g -g^^a. 0I~ ^ Ef£i^ DH^ SfS ^ 

&±AiaQ. 

imM, s «t>^, s aa?^2 *mm di«i-?s»» ««oi- 

7i g^a S§g a«*is 20IQ. ^ei, onssoi el^w sroi- *s«oi ^^tixi s 

H M^g°i SOI 3 £01, ^ihHBIXI^h 3"=, a ^#£S 01 

B ^bh^jog ng^iyiHj DIHS ^OWHIAI 5^1 ^= HI OH SgGfe g-^S Wt^ig 

a g ^2 >5^t 5^= 9^30|H gSSg^t ^«SF7| ?l-ti 7H^?£J 7H^£! SSI 

XHSu^ 201 Q. ^oL g OHiOl ^^#Hh &gt^l SOI- ^£gOI S^EIXI 

S »iSI= M^-gHJ .^01 3£DI 7H^?2j ^ 7iBiB|A!7h STS, OfflS S g^#^^ 0I£1*> 7H^g 

s gSEHIWAI, LHfFg^#OI HgSIUiej blOfM SS- 7I£^ £NW g^Q. Q§£5, 

SShZDf &a CVD(PECVD) LHt^^l'tfM^OI LHaS^S *S*TB.Q. 0J^> S^#0| g^gaSS 
4KHI g^Q. S^Hagft^J PECVD^ 7h±, m± 7^, a ^ tfS 7^1 715 

IBF^OF 2^§h01 g^agSg B71IM 5t^Q. S^iae#= bHf3tF7il~ 

^7FAI7|7| ^ItH B± ■32De '«EfBD. S "BSS PECVD S^SSH'SOI 
MOCVDOil gsjsi g^l't[g«]lf blJSuhOl SQ OlAfl^M 7^101 3= M£gg UH§oF7| 

LIH^Dil HSOIIAI g^§aS#2f ^# AWI2I ^S^SS 2f±AIE!Q. *7S, WflS ^ 

lai^oii 7i°j§hoi ^ ^t>^# sfSQ. asa ^1*3^^ °s=oioi, 73*^01 b^ei 
01, g <y^g ^q. 

S SS= 7H^^I ^tHdlAI a SE^JS SIS&OI ^ his&d. 01 Em 

71 SOI SS g?l7|S 2^1* [III 71-^ 2:2 11 Oil b^BMim Sr^^AI H|OF a St!|2| g^aM 
AI7I^ 01 Ei gkfltg iSmfe 23 «E| Al^gM 

at^ g &gsi ^g, §s, a ^3i ao- fe^owi oi«e ^> owkhi s^a k§ 
s a^ssi Aims fe^sw sssjq. 

s^a b as32! ^ r Aimie eai*!- 2^ oig ^aidiis e fesoi aera 

= 2^ OHJCH, QE ggt!- Sh:*!- ^ AIM 71- ^2 SS# 4^H0t *!0. 

g ggg H§S!H|2| AIM-§e 01 BE SOWIAI S^l blOU Stfefe 73^S a fiD # 

1 BISofe 20IQ. 8 §23 g?fEHS LHSF^^#0I USSOP 7H^?M ^ 715 4KHI S^EI^ 7H 
g^a »a# HSttQ. C^^S, PECVD LH£IS^gag#0| OISKHI ^sl' LHfS^# ^Oil § 
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01^, S^#0| g^3£®# S*TSCK 01 a ^ OlEtsJ^ 7IB0I £!§ gSI 

71 £ £33 tin figgSOfl hc^A|?IT:i UIOI- 3! 5S!2| S^tH i^AI7l^ 01B1 £§hH 

HHEI01/££# ?I(HI 2I22J Xl£ S3 SS£ J9ttS2| SH33 3> 

£Ch OlEltf S*II§1 SITofe 018 § UfUz 4teB 45CTc)tHIAi TIN HHEI01/££#Oi §01 

tm ^oHEIH Al S^«F ITS 2i2t> S^SSI- &3*K)I TIAI<(0I7|A| #403 S^Q. TiAl.fe 
AIOI £g Tclt^SS S£» AlS LHS tiBD. ^7FS, £ IDA EAIS mi iTOL T i Al . *fg(100)£ 
StfAlOl Ti#(102)/TiN#(103) £011 [IH 0WR2S2I 2^(101)1 B^AISU-. T i A L ( 1 00)= ?H 

:?(1Q5)2] ^(104) £KHI TIN#(103) ?IW SSEIDiAl S«S? 2^ S±( 106)3 SW£tQ. 

s sss m^moi gin s^sara ^s^oi 7i bj a= g^nas hhbidi/££#i g*rs^ 

?H^S StltiO. 715 PECM3 3-^B'»333 §SS>£ ;H2£! 3ttS §§Bf LH^ »8 

&tt3< Si 7F^, S! ^ Sfg 7^21 SAf*fe EM, S 715 SOU 3*30333 § 

^El Sfi3S*H -BEen» "BMSAI^Ife Ettll "SBOD. 

lEKDfe 3*§SS §sr &7fl 4± i»S 71^3 Sttffe St*3£*E1 e?45E|£C-L 01= 0171 

a nun ^ehsj *± aa?t s*g»i §*r ssoui g£ii «i7im7ioii awe* ersgB 7W7i 
[fflgom. 3*§sn ^& Hurawns tinoiq. tin gsfoui, afss 3* »s o^is unr^ 
aMEPii-aMiomiic-EiEisdOMAf) 7^oia. i^gs tin mm *}£oizm 

=^-°7l TEMAT 3^*0 7hi -H3AI0I 3300. 3*T Oil Ad ^ SEKSDI-2J Afg^ M£M0l 3£ 
3<*BSB3S ^SoKJIi E&aAl HSOilAI 80I&PI WHEW 3*§ll- 712] SSSW 3*1 
iHii a««>D. Ci^OL fiQ ^71 #0! #¥21 ^gg itn n 

Mtl^ ^MOI 7I2J SiMM HjOltO. ^7S, PECVD TIN ^-£71 CVD TIN ^11- bUS^ (IH 

nttSOl &^SQ. 



^Oil 0101 S«EI7I [ffl^WI g*T 4± #Ef^OI# Af^sf- Dg SS-g 

E|-ZaF7h gbHS 21-AI* «^*>Cfe gOIQ. [EI-EI-A1, ISbiM Ail^U^Dil iHEI~ A|^^ 71 
SB] ^SOI S7fy[lh 

MOCVD g^ltH ^01. dlggg 7OTS .BK3, PECVD S^gtH «fS{« ■ ^ 

eistOI Q1S ^ZW 7W7I UH^Qil ^BIoHIK Q^S ^iOUAL §± It,^ HII§1 

^5 Ma □ asAi. g^st^s E^m\ iwn so HHEioi^e q^ol 

MOCVD 0121011 PECVO g^ltS#2J Ahg^ ^H^Oil Wfr i ^^i ^ofeDiL 

01^ PECVD g^gtHOI 7H^Hi ^« ^Oil MQ Sfg #M ^2<^7I EUSOIQ. 

2D, §4 #EeD|-= g^^SFM DIAIi^g PH^A|7I^C1L 0!^ PECVD g MOCVD S^HsH 

^|0| gSf B?U gEH ^SEIXI S7I UH50IP-. Hi IB^O^ «EI£ g^-^7| CVD TIN *^2l 
W 2f lOUHBKI HBIH §i EEfZDF. SEIff tS^hXI STS PECVD. TIN HI 131= tUi ^ 2dHHh 

XI PECVD TIN SiAISIQ. g^§5® UHEICH^S^ ^gof^Ui, 01^ 

gsr oi^Oil 0^5 MB^Oe 7IBM Wllofe Q 5t,^ f ^> SiLh 0h=£ SBh 

7I5S Oti^ufe 2£ 7IEHDI EH7I0A igl ID! 715 S3 2*1 iSHJ MTiZlQ. 

£ 2^ fi £g# ^t"3F7i0il 3^ PECVD ^W^l mm £AI^ 7HSJ32J E^EOIQ. OIEI^ § 

^71, ^ TxZ ^tH(200)^ OR SEI5UOF ^EfEE^EHHI iXIt? 'OIMBK3IE DiEIOiEi^i, 
SSIOIEIE'S^EI OiBli!- |«bH0il CHt]- Ail ^3 3 1998^ 12^ 8^'XS ^CWS S§0| 

'tm 7I2 ISHi LHOilAi §3^5 BTSCH VEh'S! OR MtH M 5,846,3325: g 1999^ II 

k'so^b nds ssoi "th^s $m si ^ 715 sei. re's or ^ «i 5,993,9162011 

;HA|E|Oi Si^Dl. OH Sf S9c S SSWIAI S^hSQ. TxZ gUi(200)S IS ^^(208)1 l^fl H 
S l£(280)3.S3^V:>a ZteB. SW &2 ^OilAI ^gthE^ ^^£IQK OIBItf I5tfi(200)^ SE| 
m 7ISS XW^h- B?SCH(204) .91 SbH M (202)1 -StttSD. 7I5(290)£ ft9 .BM(206)1 M S 
bH(200') '&JffHS-:OlsaOI, ^2^ h S S(212)0il SJ^H Br.SCH(204) #0| -.S^SfASO. ^St!" 

• i"99oa 8i 28»s aoia ssoi ':db shi «ei Ai^g'ei dr w n 4,951,601 

H01I WAIEIOi fian, Ol^ B SaWAI SithSQ. 

JolEjUte ga. 7fEK290)S 7^ SHH .95 At?-I^IE (240)011 SJSSW HHxIEI^Efl, OlEitl" SSS 
S§ ?t±m 7f± ^S^(244)S^E1 ISHi(200) LH^2J tHEI S^(250)£S H^Til oh^ Q4^J IS 
(242)M 5t!tO. ^ S*TS S§ 7^71- 71 5(290)011 Al W 715(290)°) £3 £MIAi ^CHB 

Q. CHS 2E£!- SS 7^ a ^^01 IS 101^(270)011 " SBB SS^I SS xHy(208)M WoH SHI 
(200) i«£5 2^2^ SSSP-. 

PECVD ISfcH(200)^ gTSCH (204)21 Xiti^ 7^71(205)^ SBil S3&fe'S7l^ SSI(214)1 
lTgjCH(204) S 715(290)^ SES SXI1' ^ SJD. PBCVD IHtH^ S^^SMi *tgtt 

^ A^IE(240)S SSI RF RF ^^(216)1 A^«E(240)S 

S HIESS AHEf^^S »I2§ SttS] ^(264)011 2BI ■ 8 fcH (200)21 EU^E( re st)£f 32 9 D- ». 
El S^(250) LH01IAI 7^B^E1 IB^D^ ^AI7I7I ?ISB RF 4:^(216)011 ^JoH #^ 38T 
g 2^01 °]7haQ. OIBitJ" ^bH(200)^ 01E1 15 tf) ^^firfcOll CHSJ H^uW gaTg sl^t^F 
E^ ^EI^QL ^ S^S^S 11(212) 221 «J°> g^fOI a^ShElE^ §(212)S SSDK204) 

g^gtH2i um*\** s*r ssoiiAi, u-s 5^m(tdmat2f 3S). sjg 7^, a 4=4 7^ 

11-3 



^2001-0078086 



2\ StJMOl M£l*liE(240)M Io« gui(200) LHS fiAFSD. sFtJSg E£ fcfiME1(E 

ai&b) lh chi «s mtmn *m ^mm mn msja- its ?heioi 7f±i meaessjii 

AW*OE(240)S mm ESS 4 2iD. g^SS, S|H ^xfl MAF Al^gjOl £E*> tTS tFtJMM 
SStfi(200) LH£ ESSFE^ Ahgl' 4E 2JD. #EF*0F= RF ±£^(216)011 2^01 e!7FI! ffll 

^Ei waaD. rf ^^(2is)0ii ei^is hfs^oftii^ 350 lhai ioqosfmoidi, ?\g am- 

7502FJ=0|EF. dH,^oCT~ 5:1 LH A| 1:12| MHI2J 4± CH 941 SSKJD. 

7F§ HhBS|*WI£ 4:1H| MHI^ 4± CH H±l S«!Q. UF^tFTiL 14: *M? 7F±= B± 7F 

±oidi, ^± s« 7f±£ ^± 7f^oid. m± 7f± a $± 7f^7f a»sqs, oiei» :?te»s hfb 

SWIMS 200sccm2J $± 7F± 8S a 50sccm2J 14 7F^ Sg£S SAFSD. E 2a2j PECVD 
(200)£ 7F£g SS$W\ 7F± ^± Al^gjSJ ^Sfsjoj QOlomiSOIQ. PECVD TiNOI AiSI! EIL 
7F± N„ H., He, a ArOI S3BD. 7F±(He)2F ttU TDMAT7F *|EI§ £I*H ISHi 

(200) LH£ KttSD. 7I5(290)S HISS»F?II = 2f 350 LH Xi 500*c2J g.Eg ggsi grsCH(2»)S¥E1 
7FSSD. ^1 98 fcttEWKHfe 2* 300 LHA] 450'c2] Kg 7FSSD. 7Fg7| ZWIS 2f 250 LHAj 
500fnils£ gg&IDJ, HF^uF^ 300m i I sS £§£!D. gtfl ge*g.Sf j LH73 iotorr2] 2W££ gXI 
EIDL 3torr2J gre(©3 8JQSD. §^S»*2| ^]J|£ 3^S»g2| AFg 2JE01I 2J 

StHIF. HreiS|«!- ^MS ° p 10A LH A| 2f 200AOIDL 7© ti^^WI^ Sf 50AOIO. 715 

(290) SOU g^gtFgg *, S^SSH af^S §!± #EF*OFS flEISQ. §4: 7h££ Ateloll 

E(240)M TO §§fcfl(200) LHS ESSD. RF ±2^(216)^ S^OI 21 7 Hi UJj 7K±^E1 lEFi 

oct irtiaa. rf ±2.±&\b)2. ei7ia sq ai^^ hf^'o^i^ 350 lhai iooosfmoidl 7^ uib- 

^isffll^ 7502HEOIQ. 715(290)^ b^ofTil^ Sf 350 LHAI 500*cS 7HSQ. ISbH g- h ^= ^ 1 LH 
Al 5torrS £A|E|QJ, 7F§ H^uffll^ 1.5torrS SAISD. 71 SS -UtBS»MS 20 LHAj 70i S 
°N 7F§ yHT^WIS 2f 35^ -S& 1± MEf^OS SBISQ. 

s ggg ;h^?°I £15 LHfS^#M S^fSfe ^71 LH*e^#£J S3 PECVD LHtg^ 

*Em, SI ^71 LH5F^lal## g^fz E^ll 715 

S^DIh 5 1 ^Eiai- ^ ±S2J 3^ 53 S^OII ?\?}Z\0[ ggg OF2H2J ^ewiai 

^ ^ gg£l5iQ. Zl^Aia OiM HSOJAI ..SB»SS«H l^SEJ^ § 

t»l SQ. LU-EhAJ. B ^SS ^#lf AKDIOil HHEIOi/^S#w fitfiBHM : S^2| ^Si THiSAI 

SIQ. HHEICH/^SSS ^SXHS SCh S^l ^SAI?I^ ^OIQ. HHE|Oi/^^#^ BAI BPS 

UHEIOi/£g#OI g^lQEFE t>^S s§§ ^g5h= ^01 bF^tHIK U^t^ HHEICH/^§#sjh 

B ^CH! CCfsg, HHEIOi/^^#^ ?|(HI LHte^# a LH^^# £1011 PECVD g 

itJtia. tVlt} LHtFS^S H^'uW!^ TiOIDI, 1^', U^g, » 

!E|«2!t *tm ^ Si^OI, OIM^ flitJ£|A|^ LHmg^#S PVD E^ CVD §§011 2JoH 

1 4 SiCK S^HtH#S LHthS^e £1011 PECVDOiJ 2JtH SSSQ. S ^S2J PECVD 2#^F 

sq. g^i'si-e^s um^mn^ tinoiq. uh,^^ hheio;/^^#^ Ti/TiN#oiAi°r, ^71^ lhsf 

^^#HF g^lthm#2| CHiz ft'H-W 4= SICK 

Qgog, ^^#3 HHEICH/aS# ^KHI gsfSQ. bfjOh S M^tl LH Oil S EF2I2F 

&Eaj 5S0)I ^^i! DIAIR^M^ A ,o S ^i^jQ. I'^^, Ti/TiN#~ Cu7F Cu 

^£p| m°oil Cu^^#0il CHSJ* HHEIOlSAi AF^l ^ SD. S!B» ^2 ^E{£J 

sr^s 27i^ s-^# ^ai^ <i aa. ^ei^ g g-ssj ti/tins £ioii a^i 4= asai, 01^ 

PECVD TiN W^IOI MOCVD TIN ^ SD □ ^2£1H ^?EJ7F PECVO TIN ^1 #oH 21s ^AJuF 

71011 HHEI01SAI ^oF71 [IHSOIQ. H^SWL S^#0I U10F2J ^1 ^'MoFAl Sr^SAl HH 

EI01/^S# £|S CVD ^ ^S#0il 2JtH 2)73 S*TSI-h. 01^, PVD ^^#01 3 £|0fl g 

*!SCK AjEH»og j PVD BTtlOil °1tB S^l 4 SID. DS ^^21 W01IA1, g^|? g^ 

lsFM# £|S At DIE (seed) A10IE £1011 2)7IE^£^A1 

4 SID. 

HHE]0|/££# £1011 3^#S ggSjog ag^oiD)., T^gOI ^Dl. MD S 

^1 gfea. E 3011 EAIS Hf£f SOL PECVD TiN^ uF^ LH^^#HF AHD12J UHEJOfOI 

D. E 3£ §± 7F^ ixOHAi 30M gST 450*C(MA| CHyHl OH 100A 2IO|S| TiN, 1x50A2J TiN, S 
AI£S Si MEF^OF EI S PECVD TiNBJ ^§^g dlin&D. 1000 A2J A10I TIN SOfl g 

*teih, 4:aa A121 soi ^i>^q. e 3^ pecvd tin a i 1 ^ mefzsof sheis pecvd tin s^7f 

lsFM# £1011 ««S AISM S ^EAISS M015D. PECVD TiNS 30OFAJ Al ^ElfM S^AiaD. 
S|s Al iES a TiAl, Sg.Dfl 2J ofl , ^OIb 0IAIR2MS SD g fl^ a *sTS 73S:«M 7FA1 

£01, OI£ SD SJS S2| T1AL7F Al#^ nti&&\ IBSOID. 

PECVD EF0IU2J AhSS.^S S^aF §§1 ££> W A|?|A| &£D. 2AF DKJIHSHai 

0.25um, 0.35um, a 0.45um^ ^11 £fe EfOlU flffiS^I PECVD TiN^S »S S^j Al S^$F ^H^s 

&aa £SAi?i£ 21 # mo!5d. &ay s^g 200A21 imp tl ^ 100 A3 !»± mefzsof aiei^i 

PECVD TiN, 600 A°l CVD Al, a 10k A2J PVD AlS ^ ^OUI ggEISiD. PVD Alg 400*C 

21 S£UA| S*TE121EF. SAF 01013^3^ = ^ SEii 0.25um, 0.35um, a 0.45um2J PH^Oli \Mi PECVD 
TiN2J gfHt!- ^IbHElAIM SStiCF. 

715 ^(Hl OiA-ll^ZEMe ^^SF£ PECVD, CVO, a PVD gbHM 5t^F£ OS tSbH »EI 

1E1^E1 7m E£ ^E2J £}« |«bH Al^OUAi 4tSl*-4 SiD. CFS gfcH §*I2| AFg^ 7I50I 
E| E»7tl AHDIOii A1 ^SEI£ ?*m ^AJ^FE^ S§ LH Oil ^Al^ 4 S17I QH^Oil U^oHlF. 

E 4£ DS abH »EI §fl(400), ^ OR 'JEI5U0F ^EFlEfEFOIl ^XHtT 'OiMEFOlE CHEICHEI^, 

eiaaaoiEiE-g^Ei sisef ai^m eai*id. saf^ ^ehoiai^i ss ?jioiia «ei ai^ 
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gOI 1993^ 2U SE.HHPO «CBS g£!OI 'iEilOIX|±i 3§ SflOISI »EI a S«'£! 01 

5? 731 5,186,7182011 7HAl£|0i 0|.& g BTSHAI S^oFSlD. 

□l-OiaS=SA-ilAI HOI 71(401 W 712 £G0 Slsfe a^Sg tJgt 1 HOWE* H3SCK SE^i 71 
^ go^o S 7j£ho| 9.** mm i?^o£i ESEi^ l'7Fi ^tfi(402)M 01*, 7I5£ 

7IS2J £301 *li^E|^ O0HIA0=f §SBt(403) LHS OlgSQ. mW& =OHHI fflEh 7l5!>s SSOfl °l*fl 
CVD E^ PVD Sfcflffl- ITS ^bH(405) LHS 0ISEI0IA1 3*iLH£H»fi g*f6». Q«£S, PECVO 
g^SSHS i*SFE* IS Hi (406) LHS OlggQh Sfflfe g^BM BUS- SWS^ 4£ 7h^ ±2- 
±m □ StttJD. PECVD g^i'tHi S*KI- 7I»£ CVD 3^ SbH(407.) LH^ OI§S!D. D§£ 
£. 7ISS PVD g** IS fcjf (408) LH Oil AH »EISD. 01 Eft* 7ie£ SSEJ etAfii &iAI?IH #21 
EliHEHEl ?H£!AI?|7| 9M PVD TiN 3D(ARC) gfcfl(409) LHOilAi Q flBIV 4 SID- 

SBHBS E 40fl EAI3 BHi2| ?2 S STSB S7H? 4 SJg§ OlSHSHOf: tfQ. B»S|£3. 15Ui£ 
gdhSjog ei'M^^, LHOil 715 AIAI ^XL 715 £KH1 S*TV B*t WSB H««= 4 

B, S SHI LHOil Al 2713 HKDIDiiS HS&fe ^E* £Wt!D. SEIiEi 71 ^ E*J- 

s um*B BBftPi wn s^ei^ xi ei zmm m 7is# disappi 5 ?h°i 

£ HS2| S§S OR HEI5U0KHI ^AHtJ" 'AjUAj OH)|3£A|±B[£'0||A| HSS 68400 QK3IH5=£ 



E£ OB KhSS gJ^ElH, ^£E1°j QilEEi AI±Bj» BS" HSH. A»^SB Ufl LHOil HSEI7IU LH 
§=!Q. El's Q|±M?f Haia 301°] 3^, 2E^ ^MEfOlEIH, W£g SMEKDIOi 2E 

= 01* OflbiaMEfOIS £!E° EKDIME1EI *@2| ^5*1 3E2F SBSQ. SIS '3 SEW IS ^aj 3E 
^ s'tHo^l ^ItL AliBS ^ gEILHAi g^Ei AJ^'O) Oil S El SE^hE^ tfDj, 01 

S¥Ei CPU^ e^hH 4'tSofOf, LHOil A| ^tSlKIF. B S^Ei iSHg 

21 Sil**- Xi\n^ X-ilOi OR ^ ^ 08/792,2925:011 PHAIEIOl 2i£«. 01^ £ s "20ilAJ S f 

e i^oi um um*& fe'Aiom s^h :?i§ei27;i&, s Qg ^aiwpi- b s f s°i ^oi 

4 a^CS, ^^10! ^£Ai?IX| Sr^SAI ^ S! HIO^ 4= SID. 

i 

(a) S-S mtM, gdb &g S 4^ &S 71^21 SUBS §Sbi LHS ^Aiefe BTIIfif, 

(b) g?\ 2tMS¥Ei MECOFM ^«AI?I= EKH12L HE1H 

(c) 4^1 715 SOil g^SfH ^1 EPOS Sttffe 

Xil lt> h Oil SiOiAi, (d) ^71 g^^thS ^Sfs M± MEfZOe XlElu^ B«M Q Stftfe ^f. 
S 1 ?© 3 

^1 14HHI SiOiAi, EfTIi (b) 01 SOU, g?\ 7ISS 0^ #EEO|-S WIUI«E|§e E^l Q 5t,^f 
^ SB. 

n mm aoiAi, ^ swccn EOME^i^-aoiiiomii-EiEteCTDMATja hwi. 

6 

M 1«0| SiOiAI. S7I 2f 5:1 LH XI 9f 1:1S| W|S| 4± CH l^M 5t^h^ 8KI. 

7 

SI 6^011 SiOiAl, S7I Sf 4:l°J gH|°l 4=^ CH gil 36fS|^ SB ■ 

Xil 6&00 2KHAI, S7I Si t.^ gi 7^0101, S7I 4± 4i 7fi2» SB. 
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g^t>9 

SI 8am SiCHAi, 491 4>£ 7\± S! 4^1 S± 2f 4:12J SSfUIS &?\ SB! LH^ SAF£| = 

SB. 

10 

SI 1tNW SiCHAI. 491 9f 300«c LHXI Sf 450'cEJ ££g 7rS&l£ SB . 

11 

SI t*KHI SOiAl, a^Qjg^EI 7r§£IDI, 4 V 7I PUS MISCHfe 2f 35CTC LHXI 2| 

550X21 2£g flSEIg BfH, 

g:?S 12 

SI 1»M SMHA1, 491 afcH~ 2f Itorr LHXI *f 10torr°J 8W£3 SXI&I^ SB. 
tlW 13 

SI 1VM »0!AJ, 491 15 bH^ 2f 250m lis LHXI 2* 500m i I ssL 013 S 7hS?lg S«2 2J£ SB. 
g?» 14 

Si ItHH SOIAI, 491 MEr^Dfe 2f 35D2IM LHXI 10002fJB2J EllgjOl RF i£^S¥ 

Ei irtSEfe SB'. 

n?v 15 

SI ItHH SJOiAl, 491 S^HthM «WS 2f 10A LHXI 2f 200A2J $n£ g*f£l = SB. 
g?» 16 

SI 24HHI XDiAl, 491 ^^iSfi M^W W, 491 2f 300*c LHXI ° c 450X2J ££g 71- 

^El^ SB. 

17 

si 2*m ?io\m, 491 s*tasm nzm ul 491 ?\b= ^ 20^ lhxi ?o*^ Aia- §e> b± 

El- S^EI~ SB. 
g^ti- 18 

Si 2SHHI SIOiAj, #71 S*S£W ^Sj-g »E«t OH, 491 MErZEDfe 3502F^ LHXI ^ 1000EI- 

eoj jqE. Efl^OI SSEI = RF &g£l= SB . 

19 

SI 2SNHI HOIAL 491 S^HSfM MEW m. 471 Stfl£ 2f Itorr LHXI ° c 5torr2J 

SXIEI^ SB. 

§^ 20 

715.1- m\ n\w=?zmm ^^§i~ sb^sai, 

(a) S3 LHSg^Sg g^fe B*l2f, 

(b) 491 LHsfg^#E| S3 £|3 LHte^lSrMSS SEr^Of .S» Sr^J 7I# S^tf^ B7II2K HEIH 

(c) 491 LHtB^lsreS $13 S*TSfe EWiUftfr SB. 
g^?S21 

SI 20*KHI SJOiAi, 471 LHSI-S^SaSSM SEF^DF Sffl- tm S*T SM? mt^, S 

«ai?i^ sfl, a &>\ im^mt m\ m^um s^ai?i~ ewis stmra. 4^1 LHse^i'sf 

S#S 491 LHthS^S -«M S*fa= SB. 
22 

SI 21VM SiCHAI, fe^l LHtrS^SSFg## m&*U[ im ?\£ S^TOfe ETfll^ MESOe 
«7I LHsfg^ltreSS SEI$fe E^lg Q SB. 

g^tf 23 

SI 21^011 XOiAL 4^1 LHthg^St|g#S ElEte gtrM#2l SB. 
24 

SI 21tHW 2JCHA1, 4^1 LH»S^SSffi#S El&fe, BIT- §^0, 1EIM3. LI^M, S 5a§5 ^2 
S H1£^^E1 At^£j SB. 
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25 

M 2\%m SOiAl, £71 ^ 5:1 LHAI 1M2J Md|2J ^ CH m±m Sttffe . 
26 

HI 21fHHI SJOiAj, £71 &^DIs°J SB. 
27 

a 2ism sicHAf, £7i ^Eia «a. 

a 21 wi aoi/d. £7i s^sis sa. 

M 21*KHI 2101 AL »*t«S SHte £71 LHSS^SttSft «S CVD S« 7I£ S«T 

Sfe 3 £71 CVD # *|S PVO MEI 7I£ S*fofe SMS Sttff= «B. 

M 2\%m SICH AJ , EPIfe £71 LHaS^gSFSS AS PVD ^^§i Kl 7I£ 

31 

M 21W0 2101 AI, §*f&fe £71 LHS9492HM £15 AIOIE S4M S*»l= B 

vtsu 7issi jh^s ?ibHBiAi a s^sb asftPi «tt 9x1 sal 

a) s 9H L MEf^OI- 7i£ ««f S^ISS SHI, 5! SEI gfcH2L 

b) £71 2|2t2| tytH2F Slofe gZf 7IS.0I* 33 

c) £71 S^iil gfcHS- 9Wsfe 4^ 7\± £2£fiL HEIH 

d) 4^1 St»l« KEDI-3±*E1 g^SSSSe S*W£« DK3l3ME^1!Ai WW\m ±& 

XD 32*>0il 2HMAL LHS-a^ «H tSkHM D S» . 

a 32»W 2101 AI, £71 »EI ISfcH= Kl 71 £ ISbHl 5tJSfe S*l . 
35 

731 32AHN 2SHAL £71 g^r «EI BM£ flftt 7I£ S*t StU 51 Kl 71 £ S*t gtHM 
S-xl. 

36 

a 32&on 2ioi ai, A-y^i □ Stttfe 3*1. 
aw 37 

a 331KH1 2JCHAL £71 LH»3^. »E| gHi£ LHSS^SS S*»IOL £71 MECD^ SfS- £Hfc|- 7|£ g 
«T g^S&M SHfe PECVO TIN !5bH°J g«. 

*=nr so 

a 35^01 SiOiAl, £71 7i£ g=T 15 Bi xiEl ^Bi^ CVD A! gbHOIDI, £71 SEI 7I£ S*T gbH^ 
PVD AI gbH2! S». 

awa 

a 35^-Ofl 2J01AI, £71 tt*t 7|£ gb« ^E| ISW^ CVD Cu gbHQICH, £71 gE| 71 £ g^T SU1& 
PVD AI ISbiSI 
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